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[57] ABSTRACT

In order to uniformly dry a large number of electronic
components such as multilayer capacitors with high thermal
efficiency in a short time, a vat, whose bottom wall is formed
by a net, receives a plurality of electronic components. In a
closed housing, hot air which is heated by a heater 1s forced
to pass through the plurality of electronic components and
the bottom wall of the vat by attraction by an air attracter.

5 Claims, 2 Drawing Sheets
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1
COMPONENT DRIER

This 1s a continuation of Application Ser. No. 07/802,360
filed on Dec. 4, 1991.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a component drier which
is employed for drying components such as electronic
components, and more particularly, it relates to a component
drier using hot air.

2. Description of the Background Art

FIG. 3 shows a conventional component drier 1 using hot
air for drying electronic components such as multilayer
capacitors, for example.

Referring to FIG. 3, the component drier 1 comprises a
housing 2, a rack 3 which is arranged in the housing 2, and
a vat 5 which is provided on the rack 3 for receiving a
plurality of components 4 to be dried. A heater 6 is arranged
in the housing 2 for generating hot air, which is fed into the
housing 2 by a fan 7 as shown by arrows. The housing 2 is
provided with an openable damper 8, for discharging wet air.

The hot air is supplied to the components 4, which are
received in the vat 3, along the arrows. The components 4 in
the lower part of the vat 5 take longer to dry than those
provided in a relatively upper portion of the vat 5.

In the component drier 1 shown in FIG. 3, however, it
takes much time to dry the components 4 which are around

the bottom surface of the vat §, since the components 4 are
dried after those in a relatively upper portion.

Further, the hot air, which i1s merely supplied rather
indirectly to the set of the components 4, has low thermal
efficiency and consumes relatively high energy for drying
the components 4.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1is to
provide a component drier which can dry all of a plurality of
components with high thermal efficiency in a short time.

The component drier according to the present-invention
comprises a vat for receiving a plurality of components to be
dried. At least the bottom wall of the vat 1s adapted to allow
passage of air. The component drier further comprises means
for supplying hot air for drying the components, and means
for forcing the hot air to pass through the plurality of
components and the bottom wall of the vat which operates
on the basis of attraction (suction).

According to the present invention, the hot air-1s forced to
pass through the plurality of components to be dried on the
basis of attraction. Thus, it 1s possible to uniformly supply
the hot air to all of the components which are received in the
vat at any level.

According to the present invention, therefore, it is pos-
sible to improve the thermal efficiency for drying the com-
ponents and to reduce the time for such drying, thereby
reducing the energy which is required for drying the com-
ponents.

Thus, the components can be dried in a short time with hot
air of a low temperature, whereby the component drier
causes no oxidation of electrodes, which are provided in
electronic components, for example. Consequently, it is
possible to. maintain such electrodes of the electronic com-
ponents in excellent solderability.
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2

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustrative sectional view showing a com-
ponent drier 11 according to an embodiment of the present
invention;

FIG. 2 is an enlarged sectional view showing a drying
station 13 of the component drier 11 shown in FIG. 1; and

FIG. 3 1s an illustrative sectional view showing a con-
ventional component drier 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 1s an illustrative sectional view showing a com-
ponent drier 11 according to an embodiment of the present
invention. FIG. 2 is an enlarged sectional view showing a
principal part of the component drier 11 shown in FIG. 1.

The component drier 11 comprises a housing 12, which
provides a circulation path for hot air for drying compo-
nents. A drying station 13 having a relatively large sectional
area 1s formed 1n a part of the housing 12. This drying station
13 1s provided with a rack 14, and a vat 15 is arranged on
this rack 14. The vat 15 is used for receiving a plurality of
components 16 to be dried, and at least its bottom wall 17
1s adapted to allow passage of air. According to this embodi-
ment, the bottom wall 17 is formed by a net. Such a bottom
wall 17 of the vat 15 1s arranged across the drying station 13.

In relation to the circulation path of the hot air, an air
attracter 19 (a suction fan for example) having attraction of
25 m/sec., for example, is provided in order to forcibly
circulate the air in the housing 12, as shown by arrows 18.
A dehumidifier 20, a heater 21 and an air filter 22 are
provided following the air attracter 19. A dehumidifying
agent to be contained in the dehumidifier 20 1s varied with
the liquid, such as water or an organic solvent, adhering to
the components 16. The air attracter 19, the humidifier 20,
the heater 21 and the air filter 22 may be provided in any
arbitrary order.

When such a component drier 11 is driven, the hot air is
circulated as shown by the arrows 18. According to this
embodiment, therefore, the hot air relatively passes through
the plurality of components 16 and the bottom wall 17 of the
vat 15 downwardly {rom above along arrows 23, as clearly
shown in FIG. 2 in particular. At this time, the hot air is
forced to move along the arrows 18 on the basis of attraction
by the air attracter 19, thereby substantially evenly passing
through all of the plurality of components 16 to be dried.
Thus, 1t is possible to substantially evenly dry the overall
components 16 in a short time.

In the conventional component drier 1 shown in FIG. 3,
it took 70 minutes for drying 750 g of multilayer capacitors
with hot air of 70° C., for example. In the inventive
component drier 11 shown in FIG. 1, on the other hand, it
was possible to dry the same amount of multilayer capaci-
tors with hot air of 60° C. in two minutes.

According to this embodiment, the housing 12 1s so closed
as to recycle the hot air, whereby it is possible to reduce
consumption of thermal energy.
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Further, the components 16 to be dried are regularly
supplied with ciean hot air since the housing 12 is closed and
provided with the air filter 22, while water or an organic
solvent adhering to the components 16 can be forcibly
removed by the hot air, which is forcibly circulated. Thus, it
1s possible to dry the components 16 so as to have a clean
appearance with no spots resulting from drying. When the
inventive component drier 1s employed for drying ¢lectronic
components, therefore, it is also possible to improve the
electric charactenstics thereof.

Although the present invention has been described and
illustrated in detail, 1t 1s clearly understood that the same 1s
by way of illustration and example only and is not to be
taken by way of limitation, the scope of the present inven-

tion being limited only by the terms of the appended claims.

What is claimed 1s:
1. A component drier comprising:

a drying station having a top, side walls and a cross
sectional area;

a vat located in the drying station for receiving a plurality
of components to be dried, at least a bottom wall of said
vat having a plurality of apertures to allow passage of
air therethrough, the vat bottom wall dividing the
drying station into two regions and receiving the com-
ponents to be dried thereon;

means for supplying recirculated hot air through an inlet
in the top of said drying station to said vat for drying
said components; and

means for forcing all of the recirculated hot air supplied
through said inlet downwardly through said inlet,
through said plurality of components to be dried, and
through said bottom wall of said vat by attraction of the
recirculated hot air, said bottom wall of said vat having
an arca extending across the cross sectional area of said
drying station, all of the recirculated hot air passing
through said entire area of the bottom wall of said vat,
there being no space for passage of air between the
bottom wall of the vat and the side walls of the vat, said
means ior forcing said recirculated hot air being dis-
posed in the circulation path of substantially ail of the
recirculated hot air and being spaced away from a
downward path of material falling from said compo-
nents in said drying station;

wherein the components to be dried are electronic com-
ponents having electrodes on outer surfaces thereof;

said means for forcing said recirculated hot air comprise
a housing closed to the external atmosphere for pro-
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viding a closed-loop circulation path for the recircu-
lated hot air and an air attractor arranged in said
housing downstream from said vat, said vat being
arranged 1n said housing.

2. A component drier in accordance with claim 1, wherein
said bottom wall of said vat i1s formed by a net.

3. A component drier in accordance with claim 1, further
comprising a dehumidifier and an atr filter arranged in said
housing for drying and filtering respectively, the recirculated
hot air.

4. A component drier in accordance with claim 1, wherein
said means for supplying hot air includes a heater arranged
in said housing.

5. A component drier, comprising:

a housing for providing a closed-loop air circulation path,
the housing being ciosed to the atmosphere;

a drying station located in said housing, said drying
station having a top, side walls and a cross sectional
area and including an inlet in said top;

a heater located 1n said housing for heating the air being
circulated 1n said closed-loop air circulation path;

an air attractor positioned in said housing for forcing the
heated air around said circulation path and downwardly
through said inlet; and

a vat disposed in said drying station for receiving a
plurality of components to be dried, said vat including
a bottom wall having a plurality of apertures to allow
passage of the heated air therethrough, the vat bottom
wall dividing the drying station into two regions and
receiving the components to be dried thereon, said
bottom wall having an area extending across the cross
sectional area of said drying station in said circulation
path, all of the hot air being supplied through said inlet
passing downwardly from said inlet through the entire
area of said bottom wall and through the components,
there being no space for passage of air between the
bottom wall of the vat and the side walls of the vat, said
heater and said air attractor being disposed in said
circulation path of the heated air and said air attractor
being spaced away from a downward path of matenal
falling from said components in said drying station;

and further wherein said components to be dried are
clectronic components having elecirodes on outer sur-
faces thereof.
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